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w m « 

[oooi] jw&whu 2^mmmx^^y^^m^i&m'r^t\zx^m^}m^± 

[0002] E^mM^»^TlMJ[lI{^^^5^<ttlO(D^^y^^m^- 

in \4\zL^-r^t^(DmmmmMDc-Y)c^^— *r*> m.mmma)^M^x\Kmc 
mm^tit^miRx^m2(D±^^^m^tvx(omiRx^m2(D±Mos-FET 
(2,z)t,miRum2<D^Mos-FBT(2,3)<Dmm^tw.mmm(i)(D^m^t(Dm 

Rzj^m2(Dmmm^y^>'^m^-t^x<DmiR^2(Dmm,mMos-FET(7,8)t 
, miRxfm2(DmmmMos-FE,T(7,8)<oy— ^-b^^m^^mm^tcmi 

Rl*M2<Dtiit)&ffiy^*-n9,10)k^ b7>X(4:)<D2]!kmm(4b,4c)<D^?^t 

miRx^m2(DmmmMos-FET(7,8)(Dy—^t(Dm\^m.^titcmti^m^y i 

l/*Hll)k&mZ-X\,^Z> 0 ^lST^^2(D3£MOS-FET(2,3), h7V*(4)tf>m#i§§ 

(4a), mm^mm^^>-t(5\ iffwsiffl^y^yftejtt, lmmm^m 

J&U h7^(4)W2^S-^(4b,4c), miRT3M2(Dmffi.mMOS-FET0,8\ W,\R 

xim2(Dmtimmy^-¥(3,\Q), m^w-m^^-v-aim, 2^m^m^. 
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[0003] N9^(4)tt, i&mmte)\z.mmmafc^%wmmm(Aa)b. vkmm4*>\z& 

cc 

(i4)&^LT^»©»H#^^®»)a^^ 

B S 

o 

s^$ti5 0 7*h^>r^-— Kd9) (Dmtam^m^-it. ^h^^iw^m^-r^ 

FB 

[0004] flJ«l|Elj&(21)Wu |SJgS(22)£, &mffl22)<Dm*J&&mirZ>U-7Vv-77nv-7'<23) 
Bl(24)£, ^l<^-r5/K^-rA#>!jpilIK(24)om^SrSfti-5n— if^Kflf/V^T** 

(27)t, ^;^mmm27)<DMfi&&mtt;^^bm^y7Ti%mm28)b&ffi 

FB 

zs^v^mttmti-r&o D^vv^v^mi-i, ^m^{22)^hmts^M^;v 

G2 

Gl 

Gl 
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Gl 

G2 

G2 

G2 

Gl G2 

-FET(2,3)^3^2 ^ V • *7WbiP£ltZZ. t&X%2> 0 
[0005] Sll£>3kMOS-FET(2)tf>y— M±. $Bl(Da>7 ! >*9-(29)RXfiflSl<D'<si'Xh7Z'X 
(3 1)£^LT^ 1 OSjjftffl MOS-FET(7)oy — h t^gSK$n, ^ 2(D ±MO S-FET 

fflMOS-FET(8)©y— htC^^tuSo ^fcfe, $iJ^KHSg(2m^t±i^^tL-5^1 
' ■©ratt^/^flr#V fit, ^\(D^^^{29)^\^X%l(D^;V^Yv^MZ\)(Dl 

Gl 

#C#l£(32)fCA;^£*U 2^#^(33)^^^l£^|g»)^V^f -^-V tm—&M<Dm 

Gl 

sci 

-^£*l5 0 — m2(Dmm'^xm^v i^^^^oo)^ LTH20 

G2 

/•?/^h7>-^(34)C01^#a(35){c:A^^tb, 2&#*|(36)j&»P>&2©SBS&^/V;*m 

-s-v tm—mm<Dm2<z>mmmw}^<^m^-v n>m±vxm2<DmmmMos- 

G2 SC2 

FET(8)©y*-btJ:##$nSo -*U~£9, mffll©iaO t l2(D±MOS-FET 
(2,3)cD^->"^-^lij{tfc:|tl^b-C, 22fe{BS©^l&0 { »2©SI«EfflMOS-FET(7,8) 
«ix^tL^->"^|g»j$tL, 2MJ|Elg§(Dffi^^^^^i-5Bi&-^lx^ 

O 

C0006] mi4ic^mnmffimDc-Dc^/<—?<Dmm*sxT<Dmi9x&z> 0 m^tt 

(13)*S^m$ix«o ¥»=>'7 f ^(13)©SS«1iflE3&S«!lffllIllK(21)Ojei!i«JEE^ai 
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Gl G2 

o ^2^>3feMOS-FET(3)j65^^<Di#« % M^IS(l), Sg2<D3lMOS-FET(3) 
, h7^(4)<^&^^*^;*(4eX Hfc#i»(4a) % «M*^ffi^>-^^(5)^^ 

Q2 Q2 

±MOS-FKT(3)(D^izmmVXf^2<DmmmMOS-FET(B)^^mtm, h 
9^(4)W2^i»(4c)*^IS2Wm^*^^^-K(10)t^2<O^ffiMOS-FE 

S2 

[0007] mmjbSffitl&mfcM2<D±MOS-FET(3)tt7ftM\Z-fZ>b, MlR&ft2<D 
±MOS-FET(2,3Wu4ls-y-xm<Dm.l£V ,V mjEESiiH^igffla^^ 

Ql Q2 

i^(6)0#«^»St^N9>^(4)0|g^L^v^a^^^^^^v^^>' 
IrJ ^2W^MOS-FET(3)^^5h9^(4)C01^^(4a)^^*gfDfi, 

Ii©iMOS-FET(2)oKwy-y- ^iBJoH^Wev'**^^;*-— Kfcftart-s 

o ^^^-K^O«»^ 1 F^^1^3EMOS-FET(2)^^TO{^^m^5 

mi(D±Mos-FET(2)(D^y^-bizmti?>mmi^(D^m^u 

J5 s Steb-C^l©^MOS-FET(2)^««El *saE4x5 0 ^10^MOS-FET(2)(C?Jft 

Ql 

Ji, ^20±MOS-FET(3)fCi5fctl-5m9fcI ttt5S*ffittT?«SD*Sffl=« 

Ql Q2 

>^Vlf(5)<7)#m^*^^h7^(4)0^^^^ : ?>-^(4e)T^^$^*^Jl 

^^*^m^<bh9^(4)^m#^(4a)©MiamM^(D^mMt^5o 

1 ©^MOS-FET(2)©^->^ IH^ L-XM 1 <7>Mc/ii MOS-FET(7)30S^JKll8i: 

s-FET(7)t<Dmm®&&ifri.xMfi¥-m^>'T>^ai)Rxfm^v^ 

SI 
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[0008] mm ^tb5F^^^l(D^MOS-FET(2)^7^^{^«9^5t, miRTfi 

Ql 

»2©iMOS-FETG,3)OKWy-y- *H©«JEV ,V «jEE«ia*Sffi=3 

Ql Q2 

w*L<t P £?K > $ 1 O^MOS-FET(2)t^tl/5^^(4)<^ 1 &#£K4a)0JSMgm5fE 
H2CD±MOS-FET(3)<DK WV-V— *M ©I^UV >*^^—K^te*lE 
-r^ 0 K^OteaOWM tptC|S2<D=EMOS-FET(3)Sr^-^llBtc§|i3ife 

;L3iu ^2<D^MOS-FET(3)^)W^^-K(-^tL5mM{*^^*^ / >U, & 
ft^S4BUT^2(D^MOS-FET(3)^«»El tfSfflE*L5 0 015(A). (Bm^Oli, 

Q2 

^tb^tb^l(D^MOS-FET(2)(DK^-f^-y— ^F^^MJEV , Il(DiMOS-F 

Ql 

Ql SI 

[0009] rttJ^I^^, flfrflEPJ»!jiEdlE»f^36S*ft»?3g$n, ^-^^©illtli^iJEV tf* 

o 

os-fet(2, 3)<D*4y^>ym mm^±^-^^t^ v . a^uev ^kcm 

4$fffcfcitftl:#SH2000-23455#^«(&5;g, 03) 

cooio] i^-e, m\4K^ir'&*(omn&MMDc-Dc^s<-- *-ete, h^^wa^ 

MJIlIj^W^1^^2<7)S^fflMOS-FET(7,8)^>'^li{C-r5^'r?^S:l 
MJHIii&<^^lS.^2<75^MOS-FET(2,3)^— ^^te-ttl^PtbiaiW****: 
Hl5(C)3tt«A)K:^i-J:5fc, ^>-;*(4)<D2MJ0&§^ti5mi5fEl ,I H\ l 

SI S2 

2feiWlilKO^l&t/IB2O±M0S-FET(2.3)©^^ra^— r<7>fc#>, 2 
&{MIIlB§<affll&rm2<am;^3g^^^^ 
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Rxfm2<Dm^m Mos-FET(7,8)jfc*->i£tB£&5*:& „ mt> ¥?i^>fyt(i d 

lS:0^2CO^MOS-FET(2,3)S:a2MiJ<D^lS.^2cD^^ffiMOS-FET 

toon] #$5ww\ 2?km®&X'<D^y^>'ym&&&misX^m®m&fa±x* 

[0012] ^BJ(Cj;6|I|«^MDC-DC=i^<— M«M(l)^^tvTlMJ 
®SS^«^5^<^lo<^^^^^^^^-(2 ( 3)S:^h7^(4)^>l^#^ 
(4a)<^ h7^(4)»l^^(4a){cSa^^^-rS2^#^(4b,4c)^AWi^^^ 
^$^2^{IlJIiI^^*^5/>^<^lo^«^ffi^ ; /^>^^-(7,8)t, 1#C 
{|lJIllS§^^tLSmMl Qi ,I Q2 )^aii-S«M^tii^(5l)t, h7^(4)(Ditl^«^ 

t-^-rsmjE^Dt^tvv^T^miKv ,v )^^^-r^^T^^(53,54) 

BS1 BS2 

«^^ttl^(51)(30^Wmi±(V )3V-^T*3M£(53,54)cD/MT*mj±(V ,V 

DT BS1 

BS2 

±^y^>^m^(2,3)<D^y^ymmmm^xmmm^y^>^mw,8) 

o 

[0013] m»fc^ai#^(5i)^mmffi(v )^h^M4)(Dmmmm^Mf^-r^m}±Mi, 

DT 

^^V^MT^^(53,54)^WT^mi±(V ,V )&^fc££\ ifci|£#I3:(55,57) 

BS1 BS2 

Ql Q2 

^:y^^W,8)^iE»£*L5 0 ^^xt^J:«9. 2^{R0[HlSS^?ttlS^»{Em^m»ic(I 

SI 

J s2 )^ifc^UT^ffl^^^^^*^(7 > 8)^^l|,$^fcft > teffl^ti^m^^J; 

(7s)xm^zmtjm&£M'\-mimffl^xmM&ffimDc-Dc^iss<-*(D^ 

[0014] ^B^^J;Sf(il(D(M^tt^DC-DC3r^/^-^(i, l^{|IJIUg§^^tL-5m^(I 

Ql 
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,1 )«r*W«««*ajW(51)fc, ^T^«JBE(V ,V )«r»fei-5^T^# 

Q2 BS1 BS2 

RP 

i-5«lffi-i§-38£3MS±, «ffifcffi¥f*(51)0>tlffl*jBE(V 

DT 

(53,54)0VWT*«JECV ,V )fc©ma«# 

BS1 BS2 RP 

Ql Q2 BS1 BS2 

RP DT 

RP 

BSl BS2 

RP 

01 Q2 

SI S2 

[0015] &&mz.&int£ s mffifoto¥&<nmmwE&hTsx<Dffimnm\zttj&ttW£ 

^m^m^^xmmmmmDc-oc^^<-^<D^^}m^±-r^t^x 

nzhT^x(DmmmM,f&ftm%®m^£m&tstiz><DX\ 2ikm®&izifctiz 
mmmtimm^iEm^ttm^xmmm^y^^m^^mxKmWii-^t 
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[0016] [Sl]^0J^J:SI^^«^MDC-DC=t^^-^^«i5{c*^^(^|^»!««D 

[02] Ei i <£>m?« m/H s^co^ mw± t&mmm mos-feto mnmrn^/v* 
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[0017] (1)- -MimaS. (.2)"'mi<D±MOS-FET(mi(D±^y^^m^), (3)-- 
m2<D±MOS-FET(m2<D^^y^^m^-). (4)--h^>^ (4a)--l#C^ 

, (4b,4c)--2^^, (4d)'-mmmm. (Aey-m^^y^^, (5>-mm& 
mm^^-y-, (ti-mmmm&mm^T*^. (7)-ii©i«iMos-FE 
T(mi<Dmmm*+y^ym*) , (8)- -^(ommmMos-FET^^mmm 
^y^-^m^), (.9)--mi<Dmtimmy^-h\ ao)~%i2<Dmtimmy-( 

(i4)--®»j^> (i5)--«E«iEy^-K, (i6)--¥^^>^, (i7>- • m 

i^5\ (21)--^JeI^ > (22)- -SBS*, (23)--D7yj/7^ny^ (24)--&l 
©^yK^AfrttnlHllft, (25)- -ci— tMKflfl^s^TlBflHk (26)-*^2©7*yK 
^A#jp|5jg|, (27) • • U"</VXife|Hlg& % (28)- •^*>TK«^S'77'*i#l», 
(29)--^l<7?3>'7 ? ^ > (30)- •&2<r>&7 t >y-^ (31)- -$&l<Ds<sl'Xb7^'X, 
(32)~l#tmm. (33)--2&#i|§L (34)'-»2©-/^l^h9^, (35)--l&«L 
(36)--28tffMSU (37)--m©m^*iIffl^:rVl^ (38)- -fi!l<Z>«JE«l*M 

/b^tVik (39)--«^*fiefflyr^h/K (5i)--«?5fE^mfflh^x(«M^ai 

3M£h (52)-»««ElfeaffiS^ (53)--^lcDM^T^«M(^-rr^#^), 

(54) • • ^2©@:«e/ wr^mas w^#a) . (55)- -$&i(Dttmm m\<r>\m. 

3M£h (56)"*l©/<s/7ri«««, (57)--m201fc${?^(||2cDW:tS5^), 
(58)--^2(D^s/7Ti#^, (59)- -^7711, (60)- -^T^Ol&SMf # 

(6D- (62)--«^=VT f >^-. (63)--ig«iffl«ag, (64) --se 
mmms& mmm&m , (65)- -^ffl^irv-tK (ee)- 

, (67,68,70)- -S^, .(69)--^^r^«aS 
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[0019] mifc:^-r«fc5i^ ^mfDmKDmm^m^-rmm^umuc-uc^^ 

Ql Q2 

^Sfft&tti/Br-yi^CT: Current Transformer) (51)<h, tti^fcrjfflh^^tSl)^ 

DT 

BSl BS2 

DT 

Txmm(5$)<DsUTxn&v ^mxjtt^m i ©se«sjb mos-fet^^ 

BSl 

sci 

sci 

MOS-FET(7)<Dy— b^^S^l©^s/7riiifil«i(56)^,SfeA^4H^(-)^ 

DT 

BS2 

SC2 

£LT©S&2©Jfc«g&(57)£:, ^2cDJt^(57)0^2(D|IIWig»ix^^f -^-V £ 

SC2 

v^o fRlOitta^Wr^mi(53)W: % B«^a^iteixJLo|MB^as»i©Jt 
«3S(55)©SteA:#«W{C^£;tx5 0 S&2©S:SIE^T**8g(54)fi. R&S^ 

a mm^iHmby^(51)<D^(D2^><D^^ ^l.&t^2<£>^MOS-FET(2,3) 

ii&tfm^tfj;«^(52)<DM^^ 

7>-*(31,34)£*PI&L/c:,£3r|&#, Hl4^-t^*©PI»HaE«®lDC-DC=«^— 

[0020] ±|E(D#^^joV^-C, ^2(D^MOS-FET(3)^v^ffi<D^t«, Btffe«JH(l), 
^2CO^MOS-FET(3), h9^(4)0«jft^^^^>'^(4e), l^^(4a), m^E* 
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Q2 

Q2 

DT 

DT 

DT 

BS2 

DT BS2 

£5f£> ^2^1t^^7)^^^20/^^T^i|'I^(58)^b-C^2CD^^fflMOS- 
FET(8)oy— V ^mJHH)l^/V<^2©ITOmi&^/l^{f -5§-V fctt^Ztl 

SC2 

. !g20MMMOS-FET(8);^yTOt&5 0 ^*U-J:<9> h7^X(4)<D21kMM 

(Ac)t^m2(Dmtimmy4^-^ao)tm2(DmmmMos-FBT(8)t(Dmim^ 

sz 

[0021] mm dmftzmizm2<D3=Mos-FET(3)tt7yimtc-tz>k, miRx$m2<D 

Q2 

^Mos-FET(2,3)oKw>--y— ^r^^miiv ,V te, mjEggfl^igffl^O'TV 

Ql Q2 

^l<D±MOS-FET(2)OK^^-y—^ffi©lll^U^V^^^— KfC^^-rS 
0 I©MF B Wl^l(7)iMOS-FET(2)^y^i(:t^t, il^iMOS-FE 

os-FET(2)icm^i tmtiZo ^(Dtz. likmm^mth^mmi &2(d± 

Ql Ql 

Mos-FET(3)^^^m^i btemm'\±xmm&mm^>^ j 9-(5)<D&nmmL 

Q2 
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DT DT 
BSl 

DT 

BSl 

#§(56)$^ LT^ 1 W^ffl MOS-FET(7)CO^— h \ZM V ^J£(H) ^/KD^ 1 <7> 

SCI 

si 

[0022] Hi5fEl Q ^^ixSP^tc^lcD^MOS-FET(2)^7^^i-6i:, miR U-%2(T> 
iMOS-FET(2,3)©KWy-y-^^©iJ±V ,V Ji^M^H/S^rV 

Ql Q2 

m m 1 <7^MOS-FET(2)f f^V*(4)<£> 1 ^#a(4a)(DSfjami5fE«, 

l2©iMOS-FET(3)©Ku^y-y- ^.^oia^b^v^^^-r^-~K^teMi-5 

0 ^.(D^mMm^^^CD^MOS-FET^^-^miC-t^t, B2(D±MOS-FE 
S-FET(3){C«»ftI ^5^tL5 0 ^U^ITO, fufEITOS^l&f^W^n, H&- 

Q2 

^^/^^^m^mjEv o ^2Mjii]^^iii^b^v^^}^i&^tL-5o 03(a 

Ql 

SSl©£MOS-FET(2)tJ:ijfc;»x5S«EI Xtfh9X*(4)02&#j»(4b){;:^*L3m2ffi 

Ql 

1 (D^M^-to 

SI 

[0023] ^lo^iso^jie-ctt, h7^(4)oi^iij[Ei{s&(ci5ft^mMi ,i ^m^tbffl 

Ql Q2 
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BSl BS2 

u^u(DmiRxim2(DmmmW}y<^im^v ,v icxvmiRv^o&mm 

SCI SC2 

Ql Q2 

SI S2 

sfows^Lfc^. Lfc^oT, 2ikM®mzMf&-fz>mRvim2<DmmmMos-F 

fX&Ztcib, 2&m®&<nmiRXfm2<DMffimMOS-FET(7,8)Kmtetl 

o 

fe, ^-Si5fDffiMOS-FET(7 ) 8)ib-r{£(iBJE-C^->^^(D^V ^MOS-FET^ffi-e 

[0024] mm^tammm,(52)(D^tiimmv tmiRx^m2<Dmm^r^mm53M)^< 

DT 

BSl BS2 

mm^r^mm(5ZM)^Mtimm^mmm.mb2)tmiRxim2(D^m^ 

DT 

BSl 
BS2 

^m«ffv ^mmxfm2(Dti:mm55,57)^x^mm^y^v)mmovtit^i,x 

DT 

Ru^mti^±i-^mmxmiRxfm2(Ditmm55 > 57)^mmi-^K mma* 
m-(Dta^m±-r^m,m,xmw}-r^m^7!)^^cib, msi^-rx^miRrj 
&2(D)&mmtt,57)(Dwmmj±xtim\z.m(D/^T*m 

#c^t 1^(55,57)0 A^lt/EfSfflfcg^ 
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[0025] mi<nmm(Dj&ni-z^tf °smx&z> 0 *mw(om2(DmM<DMm<Dm 

PL 

PL 

RP 

&(Dmmi&7-izmm£tvz> 0 ufc^o-c, m7(B)^^-rj:9{-, hy>^(.4)<D2^mm 

PL 

PL 

^>^(4)<D2^m(4c)(Dmm(Dmmm^mm-r^mnm^-v tmmeDRxm 

RP 

^=r^Vf-(62)0^^^m^/$ix6o m~h. ^T^(60), jg£t(61).£:t^l 

^=z>^>-^(62M, h^M4)(Di7^m(4a)^mti^mmmm^m-r^>mmz 

RP 

[0026] m6lZ.7jk-r^Xi-±, M2(D^MOS-FET(3)tf^1fcn<Db%K. lfr.M\E)&lZ 

Q2 

or 

DT 

DT 

^(+)^A^$^5«^ff^^^^m^t-S^(61)S.T>^^-3^V-^(62)0 
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RP BS2 

RP BS2 

RP BS2 

v-7h^-B:fc|gl7(D)^-rmfi{f -^-V -V (DmJ±frAJj£thZ> 0 m7(B)iC7jkT^ 

RP BS2 

DT RP BS2 

-§-v ^#^^tt, m2(DmmmMos-FET(.8)&*>wiMtteZo 

SC2 

[0027] — ^KD^MOS-FE^^^^^^^t^, HkM\El3&iZ.ffitlZ>m.mi (4 

Ql 

DT 

DT 

DT 

RP BS1 

RP BSl 

7(C)^^t-^(61)S.^^-='>7 = V^(62)0^^}C%^-r^ffl#4<f-i-V ©I 

RP 

j£&mi(v m.M^4TxmM(53)<D/<^Txm&v <D#tc i^y? hz-titm 

BSl 

7(D)tC^i-*»fg#V +V (DSH^A^^tL^o IH7(D){^i-i5^m^ffi 

RP BSl 

/BJfitrt(52)<E>t&ai«JEV *sgllE©SM-9-V +V <DMJ±£Vm<?3:Z>b, 07(F 

DT RP BSl 

SCI 

[0028] m2<Dmm<Dftmx*te, m^m^m^^m^m^^m^-r^m&imxm 
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RP 

RP 

BSl BS2 

o zjnnz&x>* ukmrnrnz-ffinzmm ,i (D^m.nM^<D^Kmmvx2^.m 

Ql Q2 

mmzmtizmffimtinm ,i {£:Emfcjfc#!i&it:Tm&tff!2<a^jBMos- 

SI S2 

FETC7,8)Sr3gi^J:<SB«i-t-sri^-C#S 0 *l»t«|52©iB:a^Wr^«aR 

(53,54)^^-rr^mffv ,v » N h^x(4)<D&mnffi&&£M^iim&istt 

BSl BS2 

[0029] *ISW^3©||Jfe0^ti^-ri^lSB3llEJKS!DC-DC3W^— 08tC 

*V b SrW*r*JSI«[»flr*»^#at#fifei-S*-^T>^(60)fc % ^T>-^(60) 

PL 

PL RP 

SteA^^^(-)«h9>-^(4)(D2^#i^(4c)iC^$tL. IH^S^A^^^-(+)«2 

PL 
PL 

RP 

^t>*a^^^V-y-(62)(D^M^^tH^/$tL6 0 BP*,, ^T^(60), Jggt(61> 
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RP 

[0030] IH8^-r^2^^MOS-FET(3)^^^^i:t^ > lMJIUS§«^*9fcI 

Q2 
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